Introduction
Journals are the main vehicle for scholarly communication within the academic community. As such, assessments of journals are of interest to a number of stakeholders from scientists and librarians to research administrators, editors, policy analysts and policymakers and for a variety of reasons.
Researchers would like to know where to publish in order to maximise the exposure of their research, and what to read in order to keep abreast of developments in their fields within the time constraints they face. Librarians would like to keep available the most reputed journals within their budget constraints. Research administrators use journal assessments in their evaluations of academics for recruitment, promotion and funding reasons. Editors are interested to know the relative performance of their journal in comparison with competitor journals. Finally, policymakers have to monitor the quality of journals as they use published articles as indicators of success of the research system, for identification of priorities, for funding and other similar reasons.
In South Africa, the assessment of scholarly and scientific journals is of particular importance and the subject of policy debate. The importance of the issue arises from the fact that higher education institutions receive financial support from the government for their research activities. Financial support is received by these institutions according to the number of publications produced and published in predetermined journals by their staff members.
Two approaches are used for the comparison and assessment of journals -expert opinion 1 and citation analysis 2 . In expert opinion assessments, experts such as well-known researchers and deans of faculties are asked to assess particular journals. Subsequently, the collected opinions are aggregated and a relative statement can be made. The approach suffers from the normal deficiencies of peer review. Will the opinions remain the same if the experts were different? How can an astronomer assess a plant science journal? Are there unbiased researchers in scientifically small countries? 3 , and so on.
The second approach is using citation analysis in order to rank journals. Citations are the formal acknowledgement of intellectual debt to previously published research. The impact factor of a journal is a measure of the frequency with which the average article in that journal has been cited in a particular year. Despite the continuous debate related to the validity of Garfield's journal impact factor for the identification of the journals' standing, 4,5 citation analysis has prevailed historically. 11 This publication reported on the country's research publishing profile, the availability and practices of local research journals, and the global e-research trends and their implications for South Africa, and advanced a number of recommendations. The recommendations included the adoption of best practice by editors and publishers in the country, the undertaking of an external peer review and quality audit of all research journals in 5-year cycles, and the adoption of an open-access publishing model enhancing the visibility and accessibility of the country's research.
In the above context, ASSAf, with the support of the DST, established a forum of editors of national scholarly journals -the National Scholarly Editors' Forum (NSEF). The NSEF, through annual meetings, has reached the following decisions: (1) A mandate was given to sustain the NSEF as a consultative and advisory body managed by ASSAf; terms of reference for the NSEF were drafted and adopted, (2) a National Code of Best Practice in Editorial Discretion and Peer Review 12 was drafted and adopted and (3) a mandate was given for the envisaged quality assurance regime of ASSAf, based on peer review of discipline-grouped journal titles. NSEF also held plenary consultations on topics such as copyright issues, open access conversion, open-source software, and economies of scale in publishing logistics.
ASSAf, following on its recommendations, initiated an external peer review and associated quality audit of all South African research journals in 5-year cycles. The panels carrying out the reviews comprise six to eight experts, at least half of whom are not directly drawn from the disciplinary areas concerned. The reviews focus on: the quality of editorial and review processes; fitness of purpose; positioning in the global cycle of new and old journals listed and indexed in databases; financial sustainability and scope and size issues.
The approach comprises a detailed questionnaire which is sent to the editors, independent peer review of the journals in terms of content and a panel meeting to review these materials and all other available evidence in order to make appropriate findings and recommendations. The reports with recommendations are considered by the ASSAf Committee on Scholarly Publishing and are released to the publishers and editors of the journals concerned as well as other relevant stakeholders and the public. In 2008, Thomson Reuters added 700 regional journals to the Web of Science. According to a press announcement of Thomson Reuters 13 , 'The newly identified collection contains journals that typically target a regional rather than international audience by approaching subjects from a local perspective or focusing on particular topics of regional interest'. The press release emphasised:
Although selection criteria for a regional journal are fundamentally the same as for an international journal, the importance of the regional journal is measured in terms of the specificity of its content rather than in its citation impact.
The criteria used for selection include publication on time, English language bibliographic information (title, abstract, keywords) and cited references must be in the Roman alphabet. 
Methodology
Assessment and comparison of journals according to their impact factors is a well-established approach in scientometrics 14, 15 , despite the limitations and shortcomings 16 . The impact factor of a journal is defined as the quotient between the number of times an article published in the journal in the previous 2 years is cited in the year of observation and the number of articles this journal has published in these previous 2 years. Today, the journal impact factor, as estimated by Thomson Reuters in the JCR, is one of the most important indicators in evaluative bibliometrics. 17 It is used internationally by the scientific community for journal assessments, research grants, academic subsidy purposes, for hiring and promotion decisions, and others. 18, 19 More recently, the Eigenfactor ® approach has been developed and used for journal assessment. 20, 21 The Eigenfactor ranking system is also based on citations but it also accounts for differences in prestige among citing journals. Hence, citations from Nature or Cell are valued highly relative to citations from third-tier journals with narrower readership. Another difference is that whilst the impact factor of a journal has a 1-year census period and uses the previous 2 years for the target window, the Eigenfactor metrics have a 1-year census period and use the previous 5 years for the target window.
An additional indicator that we use to assess journals is the internationalisation of the editorial boards of the country's journals as it is manifested in the number of foreign academics in the journals' editorial boards. The composition of the editorial boards is an indicator of the internationalisation of the journal. It should be clarified that the editorial boards are both indicators of quality and inputs in the process of publishing a journal. For example, researchers are selective on how they spend their time and they would prefer to be associated with 'top' journals. On the other hand, international researchers introduce standards and approaches in the peer review of the articles that may improve the relevant journals. Table 1 Examination of the impact factors indicates that 12 journals increased their impact factors. However, these increases were insufficient to move them into higher quartiles. It seems that, as in the domain of institutions, 22 in the domain of journals it has become more and more difficult to compete internationally. It is interesting also to note that the South African Journal of Science -the country's flagship journalexhibited a substantial drop in its impact factor and its position among the multidisciplinary journals internationally during 2009. However, it recovered during 2010 and it was part of the second quartile journals. It can be argued that this variability is the result of changes in the management structure of the journal. Prior to 2009, the journal had a full-time editor and from 2009 moved into a model with a part-time editor assisted by an editorial board. Research Article Impact factors, Eigenfactors and structure of editorial boards Page 3 of 8 Table 2 shows the impact factors, the quartiles and the scientific categories of the South African journals newly added to JCR. With the exception of African Invertebrates, which is positioned in the second quartile of the relevant journals with an impact factor of 1.216, all other journals fall within the fourth quartile of their categories.
The performance of South African journals
In order to compare the quality of the pre-existing journals with that of the journals new to Web of Science, as it is manifested in their impact factors, we undertook a two-sample t-test. In this test, two sample means are compared to discover whether they come from the same population (meaning there is no difference between the two population means). The null hypothesis is that the means of the two samples are the same (i.e. they come from the same population). The alternative hypothesis is that the two means are statistically different (i.e. they come from different populations). Table 3 shows the results of the test of equality of means of the two series: the identified t=1.785 and p=0.0855. As the p-value is bigger than 0.05 (level of significance), we cannot reject the null hypothesis that the two sets of journals come from the same population.
This finding indicates that even though Thomson Reuters stated that 'the importance of the regional journal is measured in terms of the specificity of its content rather than in its citation impact', at least the newly added South African journals are coming from the same population as the journals which were already in JCR. The newly added journals did not have a significantly different impact factor from the original set in the index. The index continues to cover good-quality journals. We undertook a two-sample t-test to compare the two sets of journals in order to identify whether they were from the same population (Table 5) .
The results again indicate that all journals were from the same population in terms of their impact factors. Table 7 shows the structure of the editorial boards (as they appear in the relevant journals) of the South African journals. The International Sportmed Journal and South African Journal on Human Rights have more foreign than local academics on their boards. A large number of journals have no foreign academics on their editorial boards. As the structure of the editorial board reveals, at least partially, the international character and the quality of a journal, this situation is a policy concern.
It is interesting to compare the number of South African journals covered by Thomson Reuters with those of some other countries. Table 8 shows the number of journals indexed in the JCR from South Africa and other selected countries. South Africa, with 29 journals in the scientific domain, has more indexed journals than New Zealand, Ireland, Mexico and Israel. In the social sciences, South Africa has even more than countries like Japan and China, which probably is related to language issues. On the African continent, Nigeria follows South Africa with eight and two journals in the sciences and social sciences, respectively.
Analysis of the disciplinary fields covered by the indexed South African journals shows that 13 journals (out of 29) belong in the plant and animal sciences category. Social sciences follows with 7 journals, and education, economics and business, psychology/psychiatry and engineering with 3 journals each. The dominance of plant and animal journals is the result of the country's wealth in flora and fauna resources.
Discussion
We report the results of an investigation aimed at identifying the performance of South African journals indexed by Thomson Reuters' JCR. Inclusion in the citation indices is of importance internationally as an indicator of journal visibility.
In South Africa, inclusion in the citation indices is of particular interest as publications in the indexed journals automatically qualify the country's universities for government subsidy. Universities in South Africa receive government subsidy according to a funding formula in which one of the components is the number of research publications. Universities currently receive more than ZAR120 000 (approximately USD12 000) for each publication that their members of staff and students publish in qualifying journals.
The increase in the number of indexed South African journals during the recent years undoubtedly increases the country's scientific visibility.
A comparison of the journal's performance during 2002, 2009 and 2010 identified a relative deterioration in terms of the impact factor. During the most recent period, the majority of the South African indexed journals belong to the fourth and third quartile in terms of impact factor. Only three of the scientific journals were in the second quartile. Similarly, all the social sciences journals were in the third and fourth quartiles. Journals in the tail of the Thomson Reuters ranking are at risk of being dropped from the citation indices. Furthermore, as researchers prefer to submit their articles to high-impact journals, the journals in the tail run the danger of not receiving an adequate number of quality articles and hence will either reduce their quality standards or cease to exist.
The identification of the Eigenfactors of the South African journals will provide a valuable benchmark of performance for future investigations as there currently are no historical data of this indicator.
The identification of the structures of the editorial boards emphasises the above findings. The majority of South African journals are dominated by local researchers. As many as 20 journals do not have any foreign researchers or academics on their editorial boards. As international gatekeepers can transmit international standards and practices in the local journals, and because they may increase the prestige of the journal with their presence, the issue should receive attention by the relevant authorities. It should be emphasised that international researchers on editorial boards alleviate the shortcomings of peer review in scientifically small countries like South Africa. It has been argued that in scientifically small countries, a small number of researchers work in the same field, they know each other personally and they are socially tied to each other and to the social community surrounding them. 'When they have to render a verdict on a research proposal or research article these ties impair them from being objective' 3 . While other approaches (such as monitoring comments of peers and increasing the number of members on editorial boards) may be able to alleviate the challenges of biases, the incorporation of international researchers on editorial boards is probably among the most effective approaches.
It is important for the prestige of the country, and of ASSAf, to take appropriate actions to improve the country's journals. Their approach of coupling scientometric assessments with peer reviews can further provide evidence of the validity of the above findings.
The addition of new journals in the indices has implications for the future of science policy and warrants intensive relevant monitoring in all countries like South Africa which monitor their science performance using the Thomson Reuter indices. The addition of journals in the indices increased the coverage of the various countries' scientific articles but created discontinuities in the time series data. Similarly, the differentiated coverage of the various disciplines (e.g. social sciences versus engineering) can create changes in the publication profile of the countries. Science authorities should take action to create compatible time series and relevant country scientific profiles.
